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(57) A mobile communication system which Is capa- 
ble of supporting multiple simultaneous communica- 
tions on a single mobile terminal device, and collectively 
controlling ail or a part of call states on a mobile terminal 
device. The system includes at least one mobile termi- 
nal device having: more than one mobile terminal side 
call control units for controlling calls at a mobile terminal 
side: and a mobile terminal side mobile terminal man- 
agement unit for managing a communication state of 
the mobile terminal device while identifying each mobile 
terminal side call control unit which is currently in com- 



munication. The system also includes a network device 
having: a plurality of network side call control units for 
controlling calls at a network side: and a network side 
mobile terminal management unit, provided in corre- 
spondence to the mobile terminal device, for managing 
the communication state of the mobile terminal device 
and correspondences between said plurality of network 
side call control units and the mobile terminal device 
while identifying each network side call control unit 
which is currently in communication. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relaties to a mobile communi- 
cation for canrying out multiple simultaneous communi- 
cations using a plural'rty of independent calls on each 
mobile terminal device. 

DESCRIPTION OF THE BACKGROUND ART 

As shown in Fig. 1 . the conventional mobile com- 
munication system generally connprises a mobile termi- 
nal device 100 and a network device 101 which are 
connected through a communication channel 103. The 
mobile terminal device 100 and the network device 101 
are provided with respective call control units 104 and 
105 so that the call origination control and the call termi- 
nation control are carried out by the call control units 
104 and 105, 

In such a conventional mobile communication sys- 
tem, a possibility of more than one simultaneous com- 
munications on a single mobile terminal device has not 
been taken into account, so that the communication 
state and the call state of the mobile terminal device are 
expected to be identical during the communication, and 
for this reason no function for managing the communi- 
cation state of the mobile terminal device has been pro- 
vided in either the mobile terminal device 100 or the 
network device 101. 

Because of this lack of a function for managing the 
communication state of the mobile terminal device, it 
has been impossible in the conventional mobile commu- 
nication system to ascertain the con-espondences 
between the call control unit 104 of the mobile terminal 
devjce 100 and the call control unit 105 of the network 
device 101. 

As a consequence, if more tiian one simultaneous 
communications are attenrpted on a single mobile ter- 
minal device by simply providing additional transmission 
and reception devices and using the conventional call 
manage ment schem e, there arises a problem t hat the 



tions on a single mobile terminal .device, without 
causing a problem of the unnecessary paging operation 
by the network device in response to the subsequent 
call while being in a state of already ascertained the 
5 channel connection target from the earlier communica- 
tion. 

It is another object of the present invention to pro- 
vide a mobile communication system which is capable 
of collectively controlling all or a part of call states on ^ 

10 mobile terminal device. 

According to one aspect of the present invention 
there is provided a mobile communication system, com- 
prising: at least one mobile terminal device having: 
more than one mobile terminal side call control units for 

15 controlling calls at a mobile terminal side; and a mobile 
terminal side mobile terminal managenrient unit for mari- 
aglng a communication state of the! mobile terminal 
device while identifying each mobile terminal side call 
control unit which is currently in communication; and a 

20 network device having: a plurality of network side call 
control units for controlling calls at a network side; and a 
network side mobile terminal management unit, pro- 
vided in correspondence to the mobile terminal device, 
for managing the communication state of the mobile ter- 

2S minal device and correspondences between said plural- 
ity of network side call control units and tiie mobile 
terminal device while identifying each network side call 
control unit wNch is currentiy in communication. 

Otiier features and advantages of the preserit 

30 invention will become apparent from the following 
description taken in conjunction with the accompanying 
drawings. 
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network device 101 would carry out the unnecessary 
paging operation when ttie subsequent call is termi- 
nated at tiiat mobile terminal device, despite of the fact 
that the network device 101 already ascertained the 
channel connection target from the earlier communica- 
tion. 

In addition, tiiere is also a problem tiiat it has been 
impossible to collectively control ail or a part of the call 
states on the mobile terminal device 100. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a mobile communication system which is capa- 
ble of supporting multiple simultaneous communica- 



Rg. 1 is a block diagram of a schematic configura- 
tion of a conventional mobile communication system. 

Rg. 2 is a block diagram of an exemplary configura- 
tion of a mobile communication system according to the 
40 present invention. 

Fig. 3 is a sequence chart of a procedure for origi- 
nating a call while ttiere is no call on a mobile terminal 
device in tiie system of Fig. 2. 

Rg. 4 is a sequence chart of a procedure for origi- 
' 45 nating a call while a call^lfeady exists on a mobile ter-~ 
minal device in the system of Rg. 2. 

Rg. 5 is a sequence chart of a procedure for termi- 
nating a call while there is no call on a mobile terminal 
device in the system of Fig. 2. 
so Rg. 6 is a sequence chart of a procedure for termi- 
nating a call while a call already exists on a mobile ter- 
minal device in the system of Fig. 2. 

Rg. 7 is a sequence chart of one exemplary proce- 
dure for call origination and disconnection in the system 
55 of Fig. 2. 

Rg. 8 is a sequence chart of another exemplary 
procedure for call origination and disconnection in the 
system of Rg. 2. 

Rg. 9 is a sequence chart of a procedure for collec- 
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tively controlling all or a part of call states on a mobile 
terminal device in the system of Fig. 2. 

. Rg. 10 Is a sequence chart of a procedure for radio 
channel control using a single radio channel control sig- 
nal in the system of Fig. 2. s 

Fig. 1 1 is a sequence chart of a procedure for call 
disconnection on a network device side in the system of 
Fig. 2. 

DETAILED DESCRIPTION OF THE PREFERRED io 
EMBODIMENTS 

Referring now to Fig, 2 to Fig. 1 1 , one embodiment 
of a mobile communication system according to the 
present invention will be described In detail. is 

Fig. 2 shows an exemplary configuration of the 
mobile communication system according to the present 
invention, which generally comprises a mobile terminal 
device 1 and a network device 2 which are connected 
through a communication channel 3. 20 

The mobile terminal device 1 has: first and second 
mobile terminal side call control units 4 and 5 which are 
provided in correspondence to first and second call 
identification numbers (ID1 and ID2); a mobile terminal 
side mobile terrhinal management unit 6 connected with 2S 
the first and second mobile terminal side call control 
units 4 and 5 and the communication channel 3; and a 
mobile terminal side radio channel state management 
unit 22 connected with the mobile terminal side mobile 
terminal management unit 6. 30 

The mobile terminal side mobile terminal manage- 
ment unit 6 further includes: a call identification informa- 
tion memory unit 7; a mobile terminal communication 
state memory unit 8; a radio channel and call control 
unit correspondence table 21 ; a control unit 9 for updat- 35 
ing information contents of the call identification infor- 
mation memory unit 7, the mobile terminal 
communication state memory 8 and the radio channel 
and call control unit correspondence table 21 ; and a dis- 
tribution unit 1 0 for distributing call control signals to the 40 
first and second call control units 4 and 5. 

The network device 2 has: first and second network 
side call control units 11 and 12 which are provided in 
correspondence to first and second call identification 
numbers (ID1 and ID2): a network side mobile terminal 4s 
management unit 13 connected with the first and sec- 
ond network side call control units 11 and 12 and the 
communication channel 3; and a network side radio 
channel state management unit 24 connected with the 
network side mobile terminal management unit 1 3. so 

The network side mobile terminal management unit 
13 further includes: a call identrfication information 
memory unit 15; a mobile terminal communication state 
memory unit 14; a radio channel and call control unit 
correspondence table 23: a control unit 16 for updating 55 
information contents of the call identification information 
memory unit 15, the mobile terminal communication 
state memory 14 and the radio channel and call control 
unit correspondence table 23; and a distribution unit 17 
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tor distributing call control signals to the first and second 
call control units 1 1 and 12. 

Note here that Rg. 2 shows a simple exemplary 
case of using two call control units In each of the mobile 
terminal device 1 and the network device 2, but it is also 
possible to provide more than two call control units in 
each of the mobile terminal device 1 and the network 
device 2 in general. 

Note also that Fig. 2 shows only one mobile termi- 
nal device 1 for the sake of simplicity, but more than one 
mobile terminal devices similar to the mobile terminal 
device 1 of Fig. 2 may be provided in the mobile com- 
munication system in general. In such a general case, 
the network device 2 provides one network side mobile 
terminal management unit with respect to each mobile 
terminal device in a communication state, and more 
than one network side mobile terminal management 
units are realized as independent functions on a compu- 
ter system constituting the network device 2, Also, in 
such a general case, each network side call control unit 
is not fixedly used with respect to one mobile terminal 
device, and any available network side call control unit 
can be used with respect to any one of the more than 
one network side mobile terminal management units. 

In the mobile communication system of Rg. 2, the 
first and second mobile terminal side call control units 4 
and 5 provided in the mobile terminal device 1 carry out 
communications with the mobile terminal side mobile 
terminal management unit 6 provided in the mobile ter- 
minal device 1 , while also carrying out communications 
with the first and second network side call control units 
1 1 and 12 and the network side mobile terminal man- 
agement unit 13 provided in the network device 2. 

Also, the first and second network side call control 
units 11 and 12 provided In the network device 2 carry 
out communications with the network side mobile termi- 
nal management unit 13 provided in the network device 
2, while also carrying out communications with the first 
and second mobile terminal side call control units 4 and 
5 and the mobile terminal side mobile terminal manage- 
ment unit 6 provided in the mobile terminal device 1 . 

In addition, the mobile terminal side mobile terminal 
management unit 6 and the network side mobile termi- 
nal management unit 13 carry out communications with 
each other. 

Each signal used for the communications among 
the first and second mobile terminal side call control 
units 4 and 5 and the first and second network side call 
control units 1 1 and 12 is attached with a call identifica- 
tion number for identifying the call control unit which 
originated each signal. In the mobile terminal side 
mobile terminal management unit 6 and the network 
side mobile terminal management unit 13, the respec- 
tive control units 9 and 16 store all the currentiy used 
call identification numbers in the respective call identifi- 
cation information memory units 7 and 15, in order to 
collectively control all or a part of call states on the 
mobile terminal device 1 as will be described in detail 
below. 
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Here, the communications among the first and sec- 
ond mobile terminal side call control units 4 and 5 and 
the first and second network side call control units 11 
and 12 can be carried out only when the information 
cbhtents in the respective mobile terminal comnruinica- 
tion state memory unite 8 and 14 are "active", and oth- 
erwise a communication signal transmitted from the call 
control unit 4. 5, 11 or 12 win be judged as "abnonnal" 
and discarded by the corresponding control unit 9 or 16. 

Note that each mobile terminal communication 
state memory unit 8 or 1 4 stores an information indicat- 
ing a state of the corresponding mobile terminal man- 
agement unit as an "active" state, a "waiting for 
response" state, br an "idle" stata 

,Now. the operations of this mobile communication 
system of Fig. 2 for various cases will be described in 
detail case by case. 

First, a procedure for originating a call when a user 
requested a call origination while there is no call on the 
mobile terminal device 1 is canried out according to a 
sequence chart of Fig. 3 as follows. 

. When a user makes a call origination request by 
using the first mobile terminal side call control unit 4 
(S1). for example. this first mobile terminal side call con- 
trol unit 4 transmits a call origination request signal to 
the. mobile terminal side mobile terminal management 
unit 6 in the mobile terminal device 1 (S2). 

The mobile terminal side mobile tern^nal manage- 
ment unit 6 then judges that the cunrerrt state is an "idle" 
state, forms a mobile temiinal activation request signal 
for changing the state of the network side mobile termi- 
nal management unrt 13 into an "active" state, and 
trarismits this mobile terminal activation request signal 
to the network side mobile terminal management unit 
13 through the communication channel 3 {S3). After this 
rnobile terminal activation request signal is transmitted, 
the state of the mobile terminal side mobile terminal 
management unit 6 is changed into a "waiting for 
response" state. . 

When the mobile temninal activation request signal 
is received, the network side mobile terminal manage- 
ment unit 1 3 changes ite state into an "active" state, and 
returns a call set up permission signal to tiie mobile ter- 

minal side m obile ter minal man agem ent unit 6 (S4). 

When this call set up permission signal is received, the 
mobile terminal side mobile terminal management unit 
6 changes its state from a "waiting for response" state to 
an "active" state, and transmits this call set up permis- 
sion signal to the first nrKibile terminal side call control 
unit 4 (35). 

Note here that the user made the call origination 
request by using tine first mobile terminal side call con- 
trol unH 4 in this case, so that the mobile terminal side 
mobile terminal management unH 6 transmitted the cail 
set up permission signal to the first mobile terminal side 
can control unit 4, but when the user makes the call orig- 
ination request by using the second mobHe terminal 
skJe call control unit 5. tiie mobile terminal side mobile 
terminal management unit 6 will transmit the call set up 



permission signal to the second mobile terminal side 
call control unit 5. ' I 

When the call set up permission signal is receivecJ, 
the first mobile terminal side call control unit 4 transmits 
5 a call set up request signal to the first network side call 
control unit 11 (S6). Then, the first network side call 
control unit 1 1 will carry out a cail set gp in response p 
the received call set up request from the first mobile ter- 
minal side call control unit 4. : 
Next, a procedure for originating a call while a call 
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already exists on the mobile terminal device 1 is carried 
out according to a sequence chart of F^g. 4 as follows. 

When a user makes a call origination request to tiie 
mobile temiinal device 1 (S1 1). ttie second mobile ter- 
15 minal side call control unit 5 forms i call originatiori 
request signal and transmite this call origination request 
signal to the mobile terminal side mobile terminal mari- 
agement unit 6 in tine mobile terminal device 1 (S12). 
In this case, a call already exists on the mobile ter- 
20 minal device 1 . so ttiat tine mobile teripinal side mobile 
terminal management unit 6 judges tiiat the cun-ent 
state at a time of receiving this call origination request 
signal is an "active" state, and transmits a cail set up 
permission signal to the second mobile terminal side 
25 call control unit 5 from which a call set' up is requested 
by the user (SI 3). When tills call set up permission sig- 
nal is received, the second mobile terminal side call 
control unit 5 forms a call set up request signal ancl 
transmits this call set up request signal to the second 
30 network side call control unit 1 2 In the network device 2 
(SI 4). Then, the second network side call control unit 
1 2 will carry out a call set up in response to the receiv^ 
call set up request from the second m<*)ile terminai sid| 
call control unit 5. i; 
35 Note that, according to this call origination proce- 
dure of Fig. 4, the mobile terminal side mobile terminal 
management unit 6 has been recogni^ng tiiat tine coni- 
munication is already can-ied out between the mobile 
terminal and the mobile communication network at a 
40 time of originating a second or subsequent call, so tiiat 
there is no need to use an access using a common 
channel from the mobile terminal to the network as well 
as a channel set up procedure for the purpose of tine - 
control signal transfer between tiie mobile terminal arfd 
-45~ the mobile communication-n6twork.Xonsequently.-it-is_ 

possible to shorten a communication set up time and 
reduce an amount of the control agnal. 

Next, a procedure for terminating a call while ther^ 
is no call on the mobile terminal device 1 is carried out 
50 according to a sequence chart of Fig. 5 as follows. 

When tiie first network side call control unit 11 
receives a cail terminal request signal (S21), for exam- 
ple, the first network side call control unit 11 transmits 
this call termination request ^gna! to the network side 
55 mobile terminal management unit 13 (S22). 

In this case, there is no call on tfie mobile terminal 
device 1. so that when the call termination request sig- 
nal is received, the network side mobile terminal man- 
agement unit 13 judges that the current state is an "idle" 
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state, and transmits a paging signal (a mobile terminal 
activation request signal) to the mobile terminal side 
mobile terminal management unit 6 (323). After this 
paging signal is transmitted, the state of the network 
side mobile terminal management unit 13 is changed 
into a "waiting for response" state. 

When the paging signal is received, the mobile ter- 
minal side mobile terminal management unit 6 changes 
its state into an "active" state, and returns a call set up 
permission signal (a paging response signal) to the net- 
work side mobile terminal management unit 13 (524). 

When this call set up permission signal is received, 
the network side mobile terminal management unit 13 
changes its state into an "active" state, and transmits 
this call set up permission signal to the first network side 
call control unit 1 1 which received the call termination 
request signal (S25). 

When this call set up permission signal is received, 
the first network side call control unit 1 1 transmits a call 
set up request signal to the first mobile terminal side call 
control unit 4 (S26). Then, a call control will be carried 
out between the first mobile terminal side call control 
unit 4 and the first network side call control unit 1 1 . 

Next, a procedure for terminating a call while a call 
already exists on the mobile terminal device 1 is carried 
out according to a sequence chart of Fig. 6 as follows. 

When the second network side call control unit 12 
receives a call terminal request signal (S31). for exam- 
ple, this second network side call control unit 12 trans- 
mits the call termination request signal to the network 
side mobile terminal management unit 13 (S32). 

In this case, a call already exists on the mobile ter- 
minal device 1 , so that when the call termination request 
signal is received, the network side mobile terminal 
management unit 13 judges that the current state is an 
"active" state, and transmits a call set up permission 
signal to the second network side call control unit 12 
which received the call termination request signal (S33). 

When the call set up permission signal is received, 
the second network side call control unit 12 transmits a 
call set up request signal to the second mobile terminal 
side call control unit 5, for example (S34). Then, a call 
control will be carried out between the second mobile 
terminal side call control unit 5 and the second network 
side call control unit 1 2. 

Note here that, in the exemplary call termination 
procedures described above, it is assumed that the first 
or second network side call control unit 11 or 12 which 
received the call termination request signal is capable of 
carrying out the direct communication with the network 
side mobile terminal management unit 13, but there can 
also be cases in which the first or second network side 
call control unit 11 or 12 is not capable of identifying the 
network side mobile terminal management unit 13 when 
there are more than one network side mobile terminal 
management units in correspondence to more than one 
mobile terminal devices. 

In such a case, it is also possible to provide a corre- 
spondence table between the first or second network 
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side call control unit 11 or 12 and the network side 
mobile terminal management unit 13 as a separate 
function for enabling the communication between the 
first or second network side call control unit 1 1 or 1 2 and 

s the network side mobile terminal management unit 1 3 in 
a manner described above. 

Now, in order to manage the communications on 
\he mobile terminal device 1 which has a plurality of call 
control units 4 and 5, it is necessary for tine mobile ter- 

10 minal management units 6 and 1 3 to be capable of iden- 
tifying each of the call control units 4 and 5 and 
managing activation and releasing of each of tine call 
control units 4 and 5 according to a result of this identi- 
fication. To this end. each of the mobile terminal man- 

15 agement unit 6 and 13 in the mobile communication 
system of Fig. 2 recognizes and manages every signal 
between the call control units. 

More spedficaily, a procedure for call origination 
and disconnection in a case of recognizing and manag- 

20 ing every signal between the call control units at each 
mobile terminal management unit 6 or 13 is carried out 
according to a sequence chart of Fig. 7 as follows. 

At a time of call origination request as described 
above, when the call set up request signal is transmitted 

25 from the first mobile terminal side call control unit 4 In 
tiie mobile terminal device 1 to the first network side call 
control unit 11 in tiie network device 2 (S41), the mobile 
terminal management units 6 and 13 in the respective 
devices 1 and 2 detect this call set up request signal. 

30 and store the call identification number ID1 of the first 
mobile terminal side call control unit 4 in the respective 
call identification information memory unit 7 and 15 
(S42, S43). 

Also, at a time of call termination request as 
35 described above, when tiie call set up request signal is 
ti-ansmitted from the second network side call control 
unit 12 in the network device 2 to the second mobile ter- 
minal side call control unit 5 in the mobile terrhinal 
device 1 (S44), tine mobile terminal management units 6 
40 and 13 in the respective devices 1 and 2 detect this call 
set up request signals, and store the call identification 
number ID2 of the second network side call conti-ol unit 
12 in the respective call identification information mem- 
ory unit 7 and 15 (S45. S46). 
45 Then, when tfie communication of the first network 
side call control unit 11 is finished, for example, a call 
disconnection request signal is transmitted from the net- 
work side call control unit 1 1 to the mobile terminal side 
call control unit 4 (S47). and tiie mobile ternninal man- 
so agement units 6 and 13 in the respective devices 1 and 
2 detect this call disconnection request signal, and 
delete the call identification number iDI corresponding 
to this call disconnection request signal from the 
respective call identification information memory units 7 
55 and 15(848, S49). 

In this manner, the mobile terminal management 
unit 6 and 13 in the mobile communication system of 
Fig. 2 can manage a plurality of communication states 
on the mobile terminal device 1 by storing or deleting 
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tKe correspondirig call identification number in the 
respective call iderrtification information memory units 7 
an 16 according to the call control unit which originated 
the: call set up request signal. 

?l It is also possible to nnanage a plurality of commu- 
nication states on the mobile terminal device 1 by trans- 
mitting the call "identification number from the call 
control unit to the mobile terminal management unit, 
and then can-ying out the call control activation and the 
call control releasing. 

In this case, a procedure for call origination and dis- 
connection is carried out according to a sequence chart 
of Fig. 8 as follows. 

At a time of call origination request as described 
above, when the call set up permission signal from the 
mobile terminal side mobile terminal management unit 
6 iSTeceived at the first mobile terminal side call control 
unit.4 which hadj received the call origination request 
sigrial from the user, for example, this first mobile termi- 
nal -side call control unit 4 transmits the call set up 
request signal to the first network side call control unit 

11 (S52) while also transmitting a call set up notice sig- 
nal containing the call identification number ID1 corre- 
sponding to this first mobile terminal side call control 
unit 4 to the mobile terminal side mobile terminal man- 
agement unit 6 {Si51). When this call set up notice signal 
is received, the mobile terminal side mobile terminal 
management unit 6 stores the call identification number 
ID 1 transmitted along this call set up notice signal in the 
can identification information memory unit 7 (S53). 

Also, when the call set up request signal is received 
from the mobile terminal side call control unit 4, the first 
network side call control unit 1 1 transmits a call set up 
notice signal corrtaining the call identification number 
ID1 ^conrespondirig to this first network side call control 
unit . 1 1 to the network side mobile terminal manage- 
ment unit 13 (354). When this call set up notice signal is 
received, the network side mobile terminal manage- 
rrient unit 13 stores the call identification number ID1 
transmitted along this call set up notice signal in the call 
identification information memory unit 15 (S55). 

Then, at a time of call termination request as 
described above, when the call set up request signal is 
. tran smitted f ro m the seco nd network side call control 
unit 12 in the network device 2 to the second mobile ter- 
minal side call control unit 5 in the mobile terminal 
device 1 (S57), tiiis second network side call control unit 

12 also transmits a call set up notice signal containing 
the call Identification number ID2 corresponding to this 
second network side call control unit 12 to tiie network 
side mobile terminal management unit 13 (S56). When 
this call set up riotice signal is received, the network 
side mobile terminal management unit 1 3 stores the call 
iderrtification number ID2 transmitted along this call set 
up notice signal in the call identification information 
memory unit 15 (S58). 

Also, when tiie call set up request signal is received 
from the network side call control unit 1 2. tiie mobile ter- 
minal side call control unit 5 transmits a call set up 



notice signal containing the call kJenfification number 
1D2 corresponding to tiiis second mpbile temninal side 
call control unit 5 to tiie mobile terrninal side mobile ter- 
minal management unit 6 (S59). When tiiis call set up 
notice signal is received, the mobife terminal side 
mobile terminal management unit 6 stores tiie call iden^ 
tification number ID2 transmitted alor?^ this call set ii|| 
notice signal in the call identification j^rmation mern: 
ory unit 7 (S50). -.^ ..i 

Then, when the communication of the first network 
side call control unit 1 1 is finished, for example, the net- 
work side call control unit 1 1 transmits a call disconnec- 
tion request signal to the mobile terminal side 
control unit 4 (S62), while also transmitting a call dis^ 
connection notice signal to the network side mobile teVr 
minal management unit 13 (S61).\,When this ci\] 
disconnection notice signal is received, the network 
side mobile terminal management unij 13 deletes |ie 
call identification number ID1 con'esiJonding to tills call 
disconnection notice signal from the. call identification 
information memory unit 1 5 (S63). 

Also, when the call disconnartion request signal 
from tiie network side call control unit 11 is received, tiie 
mobile terminal side call control unit 4 transmits a call 
disconnection notice signal to the motiile terminal side 
mobile terminal management unit 6 ,(^64). When tinis 
call disconnection notice signal Is received, the mobil^ 
terminal side mobile terminal management unit 6 
deletes tiie call identification number ibi corresponding 
to this call disconnection notice signal ffom the call iden- 
tification information memory unit 7 (S65). 

In tiiis manner, the mobile terminal managenneirit 
unit 6 and 13 in tiie mobile communibation systern'pf 
Rg. 2 can manage a plurality of comrriunication statfe 
on tiie mobile terminal device 1 similarly as in a case Of 
recognizing and managing every signal between the 
call control units. 

Note here tiiat in a general case where tiie mobile 
communication system has more thari, one mobile ter- 
minal devices, the network side mobile terminal man- 
agement unit 13 manages tiie conrespondence between 
each mobile terminal device and the network side call 
control units used with respect to that mobile terminal 
device as follows. 
45^^ Nameli^^irTa case of a^^ 

a separate control channel for each mobile terminal at a 
time of communication set up for the first call on that 
mobile terminal, it is possible for the network side 
mobile terminal management unit 13 to recognize a 
so mobile terminal corresponding to each received call 
control signal according to a separate control channel 
from which that call control signal is physically received. 

On the other hand, in a case of adopting a provision 
to use a common control channel for all mobile terml- 
55 nals, upon receiving a signal from the mobile terminal 
side call control unit, the mobile terminal side mobile 
terminal management unit attaches a terminal identifi- 
cation information for identifying the own mobile termi- 
nal to this signal and then transmits tiiis signal to the 
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network side mobile terminal management unit. Then, mobile terminal side call controi unit 4 and the first net- 

at the network device, the received signal is transferred work side call control unit 11 , the network side mobile 

to one network side mobile terminal management unit terminal management unit 13 transmits a state change 

corresponding to that mobile terminal according to the request signal to the first network side call control unit 

terminal identification information attached to the 5 11 (S74). At the same time, when there is also a radio 

received signal. In this case, it is necessary for the net- channel state degradation in a radio channel estab- 

work device to be provided with a function for distribut- lished between the second mobile terminal side call 

ing the received signals to the corresponding network control unit 5 and the second network side call control 

side mobile terminal management units according to unit 12. the network side mobile terminal management 

the terminal identification information. 10 unit 13 also transmits a state change request signal to 

Alternatively, in a case of adopting a provision to the second network side call control unit 12 (875). 

use a common control channel for all mobile terminals. In response to the state change request signal from 

it is also possible to include the terminal identification the network side mobile terminal management unit 13. 

information in the call identification information the first network side call control unit 1 1 transmits a 

described above, so that the network side mobile termi- is state change request signal indicating this state change 

nal management unit can manage the correspondence request to the first mobile terminal side call control unit 

between the mobile terminal and the network side call 4 (S76), while the second network side call control unit 

control units according to the terminal identification 12 transmits a state change request signal indicating 

information contained in the call identification informa- this state change request to the second mobile terminal 

tion. 20 side call control unit 5 (877). 

In either case, the concrete examples of the termi- Then, when the state change request signal from 

nal identification includes: the first network side call control unit 1 1 is received, the 

first mobile terminal side call control unit 4 returns a 

(1) an information which is unique to each mobile state change response signal indicating a reception of 
terminal such as a mobile terminal ID. and 25 the state change request signal to the first network side 

(2) a number temporarily assigned to each mobile call control unit 11 (878). Also, when the state change 
terminal at the network device at a time of receiving request signal from the second network side call control 
an initial terminal access request signal from each unit 12 is received, the second mobile terminal side call 
mobile terminal, which is valid only while the state control unit 5 returns a state change response signal 
of the corresponding mobile terminal management 30 indicating a reception of the state change request signal 
unit is an "active" state. to the second network side call controi unit 12 (879). 

Then, when the state change response signal from 

Now, in the mobile communication system of Fig. 2. the first mobile terminal side call control unit 4 is 

all or a part of call states on the mobile terminal device received, the first network side call control unit 11 

1 are collectively controlled according to the call identifi- 35 returns a state change response signal indicating a 

cation information stored in the call identification infer- reception of this state change response to the network 

mation memory units 7 and 15, and a procedure for this side mobile terminal management unit 13 (880). Also, 

collective control is caried out according to a sequence when the state change response signal from the second 

chart of Fig. 9 as follows. mobile terminal side call control unit 5 is received, the 

Here, an exemplary case in which there arises a 40 second network side call control unit 12 returns a state 

need to make a change (such as a communication end- change response signal indicating a reception of this 

ing) in the related call states due to the radio channel state change response to the network side mobile ter- 

state degradation will be described. minal management unit 13 (881). 

In this case, the network side radio channel state In this manner, in the mobile communication sys- 
management unit 24 detects the radio channel state 4s temof Fig, 2, the transmission and reception of the state 
degradation for all or a part of the radio channels on the change request signals and the state change response 
mobile terminal device 1 (871). and transmits a radio signals are carried out through the network side mobile 
channel state degradation notice to the network side terminal management unit 13, between the first network 
mobile terminal management unit 13 (872). Then, tine side call control unit 1 1 and the first mobile terminal side 
network side mobile terminal management unit 13 so call control unit 4 as well as between the second net- 
determines the call control units which are related to the work side call control unit 1 2 and the second mobile ter- 
notified degraded radio channels, according to the minal side call control unit 5. Consequently, it becomes 
received radio channel state degradation notice and the possible to activate the call control units 4, 5, 1 1 and 12 
radio channel and call control unit correspondence table simultaneously, and it becomes possible to collectively 
23 provided in tiie network side mobile terminal man- ss control all or a part of the call control units 4 and 5 on 
agement unit 13 (873), and carries out the following col- the mobile terminal device 1 . 

lective control of tine determined call control units. After this collective control procedure, each of the 

Namely, when there is a radio channel state degra- activated call control units 4, 5. 11 and 12 subsequently 

dation in a radio channel established between the first carries out the call disconnection procedure. 
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Note that the procedure for collective control shown 
in Fig. 9 is for the collective control initiated at the net- 
work device 2 side, but the collective control initiated at 
the mobile terminal device 1 side can also be earned out 
by the similar procedure using the mobile terminal side 
mobile terminal management unit 6 and the mobile ter- 
minal side radio channel state management unit 22. 

Note also that in a case where there are more than 
one. calls, when there arises a need to disconnect (or 
switch) all or a part of the radio channels currently used 
for communications on the mobile terminal device 1 due 
to , the radio channel state degradation, as In a case of 
the soft handover, it is possible to specify the radio 
channel control for the radio channels corresponding to 
more than one calls by a single radio channel control 
signal instead of issuing a radio channel control signal 
for the radio channel conresponding to each call sepa- 
rately. 

In this case, a procedure for radio channel control is 
carried out according to a sequence chart of Fig. 10 as 
follows. 

Namely, in this case, the network side radio channel 
state management unit 24 detects the radio channel 
state degradation for all or a part of the radio channels 
on the mobile terminal device 1 (S91). and transmits a 
radio channel state degradation notice to the network 
side mobile terminal management unit 13 (S92). Then, 
the network side mobile terminal management unit 13 
determines all the radio channels which are related to 
the calls using the notified degraded radio channels and 
which are to be controlled simultaneously, according to 
the received radio channel state degradation notice and 
the .radio channel and call control unit con-espondence 
table 23 provided, in the network side mobile terminal 
management unit 13 (S93). 

Then, the network side mobile terminal manage- 
ment unit 13 transmits a single radio channel control 
signal having the same control message with respect to 
all the radio channels to be controlled simultaneously to 
the mobile terminal side mobile terminal management 
unit 6 (S94). 

Note that the correspondence between the radio 
channels and the call control units is not necessarily the 
_one-tOrone correspondence.and can be_theJ4rtp-pmi^ 



one-to-N correspondence. In a case of the one-to-one 
correspondence, there is no need to use the radio chan- 
nel and call control unit correspondence table 23. 

Note also that the procedure for radio channel con- 
trol shown in Fig. ,10 is for the radio channel control ini- 
tiated at the network device 2 side, but the radio channel 
control initiated at the mobile terminal device 1 side can 
also be carried out by the similar procedure using the 
mobile terminal side mobile terminal management unit 
6 and the mobile terminal side radio channel state man- 
agement unit 22. 

Next, a procedure for call disconnection on the net- 
work device 2 side is carried out according to a 
sequence chart of Fig. 1 1 as follows. 

First, a call disconnection request signal is transmit- 



ted from the activated first mobile terminal side call con- 
trol unit 4 to the activated first network side call control 
unit 11 (S101). When this call disconnection request 
signal is received, the first network side call control unit 

5 1 1 executes the call disconnectton, and transmits a csJl 
disconnection completion signal to the first mobile ter- 
minal side call control unit 4 at a timing of a completion 
of the call disconnection (SI 02). When the call discon- 
nection is completed, the control units. 9 and 16 of the 

70 respective mobile temriinal management units 6 and 13 
delete the call identification number ID1 corresponding 
to these call control units 4 and 1 1 frohri tiie respective 
call identification information menrory units 7 and 15 by 
the procedure similar to that of Fig. 7 or Fig. 8 described 

75 above {S103, S104). 

Similarly, a call disconnection request signal is 
transmitted from the activated second network side call 
control unit 12 to tiie activated second mobile termih^l 
side call control unit 5 (SI 05). When this call disconnec- 

20 tion request signal is received, the second mobile ternni- 
nal side call control unit 5 executes the call 
disconnection, and transmits a call disconnection com- 
pletion signal to the second network side call contrqt 
unit 1 2 at a timing of a completion of the call disconnec- 

25 tion (3108). When the call disconnection is completed, 
the control units 9 and 1 6 of the respective mobile termi- 
nal management unKs 6 and 13 delete the call identifi- 
cation number 1D2 corresponding to these call control 
units 5 and 12 from the respective call identification 

30 information memory units 7 and 15 by the procedure 
similar to that of Fig. 7 or Fig. 8 described above (SI 09, 
S110). 

Here, the control units 9 and 16 delete the call iden- 
tification number stored in the respective call identificar 

35 tion information memory units 7 and 15 every time the 
call disconnection is completed, but in addition, the net- 
work side mobile terminal management unit 13 judges 
whether the call identification number to be deleted next 
is for the last call or not, and when it is judged as the call 

40 identification number for the last call, that is. when tiie 
last call disconnection is detected (Si 06), the network 
side mobile terminal management unit 13 forms a 
mobile terminal release request signal for changing a 
state of the mob ile terminal side mob ile termi nal man- 

45 agement unit 6 into an "idle" state, and transmits tiiis 
mobile terminal release request signal to the mobile ter- 
minal side mobile terminal management unit 6 (SI 07), 
while changing a state of this network side mobile termi- 
nal management device 13 itself into a "waiting for 

so response" state. 

When the mobile terminal release request signal is 
received, the control unit 9 of tiie mobile terminal side 
mobile terminal management unit 6 changes its state 
into an "idle" state, and transmits a mobile terminal 

55 release completion signal to the network side mobile 
terminal management unit 13 (S111). :Then, when the 
mobile terminal release completion signal is received, 
the network side mobile terminal management unit 13 
changes its state into an "idle" state. ' 
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Note that Fig. 1 1 shows a case in which the mobile 
terminal release request signal and the mobile terminal 
release conpletion signal for the purpose of changing 
the states of the mobile terminal side mobile terminal 
management unit 6 and the network side mobile termi- 5 
nal management unit 13 into an "idle" state are to be 
transmitted simultaneously as the call disconnection 
request signal and the call disconnection completion 
signal for the last call disconnection respectively. 

In this case, the operation in the network side 10 
mobile terminal management unit 13 is carried out 
according to a sequence chart of Fig. 12 as follows. 

Namely, when a call disconnection request signal is 
transmitted from the second network side call control 
unit 12 toward the second mobile terminal side call con- 15 
trol unit 5, upon receiving this call disconnection request 
signal, the control unit 16 of the network side mobile ter- 
minal management unit 13 transmits a last call check 
request signal for this call to the call identification infor- 
mation memory unit 15 {S122). Then, when the call 20 
identification information memory unit 15 judges that 
this call is the last call, the call identification information 
memory unit 15 returns a last call check result signal (a 
last call notice) indicating that this call is the last call to 
the control unit 1 6 (Si 23). Then, upon receiving this last 25 
call notce, the control unit 1 6 transmits a mobile termi- 
nal release request to the mobile terminal side mobile 
terminal management unit 6 while simultaneously trans- 
mitting the received call disconnection request signal to 
the second mobile terminal side call control unit 5 (S1 21 30 
and SI 24). 

Then, after the call disconnection is executed in 
response to this call disconnection request signal by the 
second mobile terminal side call control unit 5, a call 
disconnection completion signal from the second 35 
mobile terminal side call control unit 5 is transmitted 
toward the second network side call control unit 12 
while simultaneously a mobile terminal release comple- 
tion signal from the mobile terminal side mobile terminal 
management unit 6 Is transmitted to the control unit 16 40 
of the network side mobile terminal management unit 
13 (SI 25 and 8126). 

Then, upon receiving this mobile terminal release 
completion signal, the control unit 1 6 of the network side 
mobile terminal management unit 13 transmits a call 45 
identification information deletion request for this call to 
the call identification information memory unit 15 
(SI 27). In response, the call identification information 
memory unit 15 deletes the call identification informa- 
tion for this call, and returns a call Identification tnforma- so 
tion deletion response signal to the control unit 16 

(3128) , Then, upon receiving this call identification 
information deletion response signal, the control unit 16 
transmits an idle state transition request signal to the 
mobile terminal communication state memory unit 14 55 

(3129) . In response, the mobile terminal communica- 
tion state memory unit 14 changes the stored state of 
this mobile terminal management unit 13 into an "idle" 
state'*, and returns an idle state transition response sig- 
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nal to the control unit 1 6 (3130), 

Alternatively, it is also possible to modify the proce- 
dure of Fig. 1 1 such that the mobile terminal release 
request signal and the mobile terminal release comple- 
tion signal for the purpose of changing the states of the 
mobile terminal side mobile terminal management unit 
6 and the network side mobile terminal management 
unit 13 into an "idle" state are to be transmitted sepa- 
rately from the call disconnection request signal and the 
call disconnection completion signal for the last call dis- 
connection. 

In this case, the operation in the network side 
mobile terminal management unit 13 is carried out 
according to a sequence chart of Fig. 13 as follows. 

Namely, a call disconnection request signal is trans- 
mitted from the second network side call control unit 12 
to the second mobile terminal side call control unit 5 
(SI 31) and in response a call disconnection completion 
signal is transmitted from the second mobile terminal 
side call control unit 5 to the second network side call 
control unit 12 (8132). 

Then, upon receiving this mobile terminal release 
completion signal, the control unit 16 of the network side 
mobile terminal management unit 13 transmits a call 
identification information deletion request signal for this 
call to the call identification information memory unit 1 5 
(SI 33). In response, the call identification information 
memory unit 15 deletes the call identification Informa- 
tion for this call, while also checking whether this call is 
the last call or not, and returns a call identification infor- 
mation deletion response signal to the control unit 1 6 
(SI 34) where this call identification information deletion 
response effectively functions as a last call notice for 
indicating that this call is the last call in a case of the last 
call. 

Then, upon receiving this last call notice, the control 
unit 16 transmits a mobile terminal release request sig- 
nal to tine mobile terminal side mobile terminal manage- 
ment unit 6 (SI 35), and In response the mobile terminal 
side mobile terminal management unit 6 transmits a 
mobile terminal release conpletion signal to the control 
unit 1 6 of the network side mobile terminal manage- 
ment unit 13 (Si 36). 

TTien, upon receiving this mobile terminal release 
completion signal, the control unit 16 transmits an idle 
state transition request signal to the mobile terminal 
communication state memory unit 14 (Si 37). In 
response, the mobile terminal communication state 
memory unit 14 changes the stored state of this mobile 
terminal management unit 13 Into an "idle" state", and 
returns an idle state transition response to the control 
unit 16 (3138). 

Note that the procedure for call disconnection 
shown in Rgs. 11. Fig. 12 and Rg. 13 is for the call dis- 
connection on the network device 2 side, but the call 
disconnection on the mobile terminal device 1 side can 
also be carried out by the similar procedure using the 
mobile terminal side mobile terminal management unit 
6. 
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^ As described/ in the mobile communication system 
of Fig. 2. in addition to the call control units 4 and 5 of 
the mobile terminal device 1 and the call control units 1 1 
and 12 of the network device 2, the mobile terminal 
management units 6 and 13 are provided In the mobile 
terminal device 1 and the network device 2 so as to 
manage each call state separately, so that it becomes 
possible to support multiple simultaneous communica- 
tions on a single mobile terminal device, without caus- 
ing a problem of the unnecessary paging operation by 
the network device in response to the subsequent call 
while being in a state of already ascertained the chan- 
nel connection target from the earlier communication. 
Moreover, by means of these mobile terminal manage- 
ment units 6 and 13. it also becomes possible to collec- 
tively control all or a part of the call states on the mobile 
terminal device. 

It is to be noted that, besides those already men- 
tioned above, many modifications and variations of the 
above embodiments may be made without departing 
from the novel and advantageous features of the 
present invention. Accordingly, all such modifications 
and variations are intended to be included within the 
scope of the appended claims. 

Claims 

1. A mobile cornmunication system, comprising: 

at least one mobile terminal device having: 

more than one mobile terminal side call 
control units for controlling calls at a mobile 
terminal side; and 

a mobile terminal side mobile terminal 
management unit for managing a commu- 
nication state of the mobile terminal device 
while identifying each mobile terminal side 
call control unit which is currently in com- 
munication; and 
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State managed by the network side mobile terminal 
management unit into an active state and changes 
the communication state managed by the mobile 
terminal side mobile terminal managemem unit irtto 
an active state, when a call origination request is 
received from a mobile terminal side call control 
unit while the communication state managed by the 
mobile temninal side mobile terminal management 
unit Is in an Idle stata 

The system of claim 1 . wherein the mobile terminal 
side mobile terminal management unit transmits a 
call set up permission signal to one mobile terminal 
side call control unit, when a call origination request 
is received from said one mobile terminal side cal! 
control unit while the communication state man? 
aged by the mobile terminal side mobile terminal 
management unit is in an active s^e. J 

The system of claim 1. wherein ttie network side 
mobile terminal management unit transmits a pag- 
ing signal for changing the comlriunication state 
managed by the mobile terminal side mobile termi- 
nal management unit into an active state and 
changes the communication state^ managed by the 
network side mobile terminal management unit into 
an active state, when a call termination request Js 
received from a network side call control unit while 
the communication state nnanaged by the network 
side mobile terminal management unit is in an idle 
state. ■ 

The system of claim 1. wherein the network side 
mobile terminal management unit transmits a call 
set up permission signal to one network side call 
control unit, when a call termination request , is 
received from said one network sidb call control urilt 
while tiie communication state managed by the net- 
work side mobile terminal management unit is in an 
active state. ' "X 



a network device having: 

-a plurality of network side call control units-^— 

for controlling calls at a network side; and 45 
a network side mobile terminal manage- 
ment unit provided in correspondence to 
the mobile terminal device, for managing 
the communication state of the mobile ter- 
minal device and correspondences so 
between said plurality of network side call 
control units and the mobile terminal 
device while identifying each network side 
call control unit which is currerrtly in com- 
munication. 55 

The system of claim 1 , wherein the mobile terminal 
side mobile terminal management unit transmits an 
activation signal for changing the communication 



The system of claim 1 , wherein the mobile terminal 
side mobile terminal management unit includes: 



a call identification infbrmatiori memory unit for 
storing a call identification information 
assigned to each mobile terminal side call con- 
trol unit which is currentiy in communication; 
a mobile terminal communication state mem- 
ory unit for storing a communication state infor- 
mation indicating the communication state of 
the mobile terminal device; 
a distribution unit for distributing signals froiiri 
the network device to said more than one 
mobile terminal side call control units; and ■) 
a control unit for controlling the distribution unit 
according to the comrrunication state informa- 
tion stored in tiie mobile terminal communica- 
tion state memory unit, the call identification 
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information stored in the call identification infor- 
mation memory unit, and a call identification 
information attached to each signal from the 
network device which identifies a network side 
call control device that originated each signal. 



fied by the radio channel state management 
unit. 

12. The system of claim 1 , wherein the mobile terminal 
device further includes: 



7. The system of claim 6, wherein the control unit 
stores the call identification information of one 
mobile terminal side call control unit into the call 
identification information memory unit at a time of w 
transmitting or receiving a call set up signal for said 
one mobile terminal side call control unit, and 
deletes the call identification information of said one 
mobile terminal side call control unit from the call 
identification information memory unit at a time of 15 
transmitting or receiving a call disconnection signal 
for said one mobile terminal side call control unit. 



a radio channel state management unit for 
managing states of radio channels between the 
mobile terminal device and the network device 
and notifying those radio channels which 
require state changes; and 

wherein the mobile terminal side mobile 
terminal management unit transmits a single 
radio channel control signal to the network side 
mobile terminal management unit for all the 
radio channels notified by the radio channel 
state management unit. 



8. The system of claim 6, wherein the control unit 
stores the call identification information of one so 
mobile terminal side call control unit into the call 
identification information memory unit upon receiv- 
ing a call set up notice signal from said one mobile 
terminal side call control unit, and deletes the call 
identification information of said one mobile termi- 25 
nal side call control unit from the call identification 
information memory unit upon receiving a call dis- 
connection notice signal from said one mobile ter- 
minal side call control unit. 

30 

9. The system of claim 6, wherein the control unit 
stores an information indicating an idle communica- 
tion state into the mobile terminal communication 
state memory unit at a time of deleting a last call 
identification information stored in the call identifi- 35 
cation information memory unit. 

10- The system of claim 1, wherein the mobile terminal 
side mobile terminal management unit collectively 
controls all or a part of call states on the mobile ter- 40 
mi nal device by simultaneously activating related 
call control units which are corresponding to said all 
or a part of call states to be collectively controlled. 

11. The system of claim 10, wherein the mobile termi- 45 
nal device further includes: 

a radio channel state management unit for 
managing states of radio channels between the 
mobile terminal device and the network device so 
and notifying those radio channels which 
require state changes; and 
a correspondence table indicating those call 
control units which are corresponding to each 
radio channel; and ss 

wherein the mobile terminal side mobile 
terminal management unit determines the 
related call control units according to the corre- 
spondence table and the radio channels noti- 



13. The system of claim 1, wherein the network side 
mobile terminal management unit includes: 

a call identification information memory unit for 
storing a call identification information 
assigned to each network side call control unit 
which is currently in communication; 
a mobile terminal communication state mem- 
ory unit for storing a communication state infor- 
mation indicating the communication state of 
the mobile terminal device; 
a distribution unit for distributing signals from 
the mobile terminal device to said plurality of 
network side call control units; and 
a control unit for controlling the distribution unit 
according to the communication state informa- 
tion stored in the mobile terminal communica- 
tion state memory unit, the call identification 
Information stored in the call identification infor- 
mation memory unit, and a call identification 
Information attached to each signal from the 
mobile terminal device which identifies a 
mobile terminal side call control device that 
originated each signal. 

14. The system of claim 13, wherein the control unit 
stores the call identi'fication information of one net- 
work side call control unit into the call identification 
information memory unit at a time of transmitting or 
receiving a call set up signal for said one network 
side call control unit, and deletes the call identifica- 
tion information of said one network side call control 
unit from the call identification information memory 
unit at a time of transmitting or receiving a cail dis- 
connection signal for said one network side cail 
control unit 

15. The system of claim 13, wherein the control unit 
stores the call identification information of one net- 
work side call control unit into the call identification 
information memory unit upon receiving a call set 
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up notice signal from said one network side call 
. control unit and deletes the call identification infor- 
mation of sdd one network side call control unit 
from the call identification information memory unit 
upon receiving a call disconnection notice signal s 
from said one network side call control unit. 

16. The system of claim 13. wherein the control unit 
stores an information indicating an idle communica- 
tion state into the mobile terminal communication io 
state memory unit at a time of deleting a last call 
identification information stored in the call identifi- 
cation information memory unit. 

17. The system of daim 1. wherein the network side is 
mobile terminal management unit collectively con- 
trols all or a part of call states on the mobile termi- 
nal device by simultaneously activating related call 
control units which are corresponding to said all or 

a part of call states to be collectively controlled. 20 

18. The system of claim 1 7. wherein the network device 
further includes: 

a radio -channel state management unit for 2s 
managing states of radio channels between the 
mobile terminal device and the network device 
and notifying tiiose radio channels which 
require state changes; and 
a con-eqponderxse table indicating those call 30 
control units which are con-esponding to each 
radio channel; 

wherein the network side mobile termi- 
nal management unit determines the related 
call control units according to the correspond- 35 
ence table and the radio channels notified by 
the radio channel state management unit 

19. The system of claim 1 . wherein the network device 
further includes: 40 

a radio channel state management unit for 
managing states of radio channels between the 

mobile terminal device and the network device 

and notifying those radio channels which 4S 
require state changes; and 

wherein the network side mobile termi- 
nal management unit transmits a single radio 
channel control signal to the mobile terminal 
side mobile terminal management unit for all so 
the radio channels notified by the radio channel 
state mariagement unit 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

)Q BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



